Household surveys are increasingly moving toward self-administered modes of data collection. To maintain a probability sample of the population, researchers must use probability methods to select adults within households. However, very little experimental methodological work has been conducted on within-household selection in mail surveys. In this study, we experimentally examine four methods-the next-birthday method, the last-birthday method, selection of the youngest adult in the household, and selection of the oldest adult in the household-in two mail surveys of Nebraska residents (n = 2,498, AAPOR RR1 36.3 percent, and n = 947, AAPOR RR1 31.6 percent). To evaluate how accurately respondents were selected from among all adults in the household, we also included a household roster in the questionnaire for one of the surveys. We evaluated response rates, the completed sample composition resulting from the different within-household selection methods, and the accuracy of within-household selection. The analyses indicate that key demographics differed little across the selection methods, and that all of the within-household selection methods tend to underrepresent key demographic groups such as Hispanics and persons with lower levels of education. Rates of selection accuracy were low among the four selection methods analyzed, and the rates were similar across all four methods.
Introduction
Surveys are increasingly moving from interviewer-administered modes to selfadministered modes, due in large part to the availability of an address-based frame for households in the United States (Iannacchione 2011) . This move to self-administered modes presents a special challenge to survey researchers: how to maintain a probability sample of adults within a household without an interviewer to administer a within-household selection procedure. Although a wide body of literature exists for within-household selection methods for telephone surveys (Oldendick et al. 1988; Lind, Link, and Oldendick 2000; Gaziano 2005; Yan 2009 ), empirical research on within-household selection in mail surveys is much sparser (e.g., Reich, Yates, and Woolson 1986; Battaglia et al. 2008 ). The present study addresses this gap by using two experimental mail surveys to examine four within-household selection methods: the next-birthday, last-birthday, oldest-adult, and youngest-adult methods.
In comparison to telephone surveys, mail surveys require greater involvement of the household informant when a respondent is selected within a household. In a telephone survey, this task involves the interviewer who makes the selection and encourages the selected household member to participate in the survey. In a mail survey, the household informant opens the mail and must carry out the task of selecting a respondent, unaided by an interviewer. To complete the within-household selection task, the informant must (1) read the within-household selection procedure in the cover letter or on the questionnaire; (2) accurately follow the instructions to select the household member; and (3) persuade the selected individual to participate. If any of these steps are not accomplished, inaccurate within-household selection will occur and/or the survey will not be returned. In telephone surveys, anywhere from less than five percent (Troldahl and Carter 1964; O'Rourke and Blair 1983) to about 20 percent (Lavrakas, Stasny, and Harpuder 2000; Lind, Link, and Oldendick 2000) of respondents are incorrectly selected. Empirical examinations of within-household selection in mail surveys are limited; the few studies we know of find generally higher error rates, ranging from less than one percent (Gallagher, Fowler, and Stringfellow 1999) to about 14 percent (Olson and Smyth 2014) to greater than 30 percent (Gallagher, Fowler, and Stringfellow 1999; Schnell, Ziniel, and Coutts 2007; Battaglia et al. 2008) .
Regardless of the mode of data collection, these studies have used a variety of within-household selection methods, including the age-position and birthday methods. In the next-and last-birthday methods, the selected respondent is the person in the household with the birthday that is immediately upcoming (next) or has most recently occurred (last). These are quasi-probability methods of within-household selection, as opposed to probability methods such as Kish's household roster (Gaziano 2005) . Although Battaglia et al. (2008) examined the next-birthday method and Schnell, Ziniel, and Coutts (2007) examined the last-birthday method in mail surveys, to our knowledge no previous studies have compared these selection procedures in the same study. Other options for within-household selection are the youngest-adult or oldest-adult methods, which, as their names imply, identify the survey respondent as the person in the household who is the youngest or oldest adult, respectively, and are nonprobability methods. To our knowledge, only one mail survey has evaluated these methods (Olson and Smyth 2014) , but they have not been compared to the birthday methods.
One important question for survey researchers is whether a particular withinhousehold selection procedure yields higher or lower response rates than another procedure. Looking across multiple telephone surveys, Gaziano (2005) found that the Kish selection method had lower response rates than the last-birthday method, which in turn was lower than the youngest-male/oldest-female selection method. Response rates for other within-household selection procedures (e.g., next birthday, youngest male/oldest female, no selection) have few and mixed empirical evaluations. Two studies have examined response rates between the next-birthday and alladult procedures in mail surveys (one study also included the any-adult procedure), finding that the next-birthday method yielded higher response rates than the alladult method, but similar response rates as the any-adult procedure (Battaglia et al. 2008; Hicks and Cantor 2012) . With little empirical research of within-household selection in mail surveys, this question remains open.
Another important question for survey researchers is whether a particular withinhousehold selection procedure yields a better representation of the target population or higher rates of accurate selections. The representativeness of a sample that results from different within-household selection methods can be evaluated by comparing the demographic composition of the completed sample to that of the target population, using benchmark data such as the American Community Survey or the Current Population Survey. Information on household composition (e.g., was the respondent actually the youngest adult in the household?), can be used to evaluate how accurately a within-household selection technique was implemented within each household. For example, Battaglia et al. (2008) telephoned households that responded to a mail survey to evaluate whether the household completed the selection task successfully, and if not, why the errors occurred. Schnell, Ziniel, and Coutts (2007) used information from population-register data in Germany to assess the accuracy of withinhousehold selection. We use a household roster embedded in the survey itself to determine whether the household informant selected the appropriate household respondent. We also look at characteristics of those respondents who are more likely to be selected accurately. Larger households and household members with lower education may be more likely to have the wrong member of the household respond to the survey, as might households with members having birthdays close to the reference date (Forsman 1993) .
To understand how various within-household selection methods affect household mail surveys, we use data from two general-population mail surveys of Nebraska residents to ask the following questions:
1. Do response rates vary systematically across the next-birthday, last-birthday, youngest-adult, and oldest-adult within-household selection procedures in general-population mail surveys? 2. Does sample composition vary across these four selection procedures in general-population mail surveys? 3. Which of these within-household selection procedures yield samples that are closer to benchmark data about the target population? 4. Are within-household selections accurately made in general-population mail surveys, and does accuracy of selection vary across within-household selection procedures or respondent characteristics?
Data and Methods

Nebraska Annual Social Indicators Survey
The first survey is the 2011 Nebraska Annual Social Indicators Survey (NASIS), conducted by the Bureau of Sociological Research at the University of NebraskaLincoln. NASIS is a statewide omnibus survey asking questions on a range of topics, including attitudes about water quality, scientific knowledge, crime and the criminal justice system, media and television, vacation and travel, gender attitudes, and demographics. In 2011, the NASIS was administered by mail to a sample of 2,498 directory-listed landline households in Nebraska selected by Survey Sampling International (SSI). The survey contained 145 questions in a 12-page questionnaire booklet. The initial NASIS survey packet, including a questionnaire, cover letter, and postage-paid return envelope, was mailed on April 13, 2011. A reminder postcard was sent to all nonrespondents in all treatment groups about three weeks after the initial survey mailing. A second survey packet was sent to all remaining nonrespondents approximately 10 days after the reminder postcard, with a third survey packet mailed to remaining nonrespondents approximately five weeks later. Completed surveys were received from 906 respondents between April 19, 2011, and August 18, 2011, resulting in an AAPOR RR1 of 36.3 percent.
Nebraska Trees and Forest Survey
The second survey is the Nebraska Trees and Forest Survey (Forest Survey)-a statewide mail survey of Nebraska residents, fielded on behalf of the Nebraska Forest Service (NFS) by the Bureau of Sociological Research at the University of Nebraska-Lincoln. The Forest Survey asked Nebraska residents how they use trees and forests. It also asked demographic questions. The survey was sent to a sample of 3,000 addresses selected from the United States Postal Service's Delivery Sequence File (USPS DFS) by Survey Sampling International (SSI). Addresses across the state of Nebraska were selected from three strata: City (n = 1,000)-addresses from zip codes in the Nebraska cities of Bellevue, Elkhorn, La Vista, Lincoln, Omaha, Papillion, and Ralston; East (n = 1,000)-addresses from counties in eastern Nebraska; and West (n = 1,000)-addresses from counties in western Nebraska. A total of 947 completed surveys were received. Three of these were omitted because the reported age of the respondent was under 19, the age of majority in Nebraska. The survey contained 19 questions in a four-page booklet. The initial survey packet containing a cover letter, questionnaire, and postage-paid return envelope was mailed on February 24, 2012. A reminder postcard was mailed to all nonrespondents approximately two weeks later, and a second survey packet (cover letter, survey, and postage-paid return envelope) was mailed to all remaining nonrespondents 10 days after the postcard. Data collection for the survey ended on May 2, 2012. The overall response rate was 31.6 percent (AAPOR RR1).
Experimental Treatments
The experimental treatments differed slightly in the two surveys. Each sampled address for the NASIS was randomly assigned to one of four different withinhousehold selection treatment conditions: last birthday, next birthday, oldest adult, or youngest adult. Although the oldest-adult and youngest-adult treatment conditions are usually combined to obtain general-population estimates (Gaziano 2005 ), we will examine them separately here to identify whether they yielded different sample pools (as we would expect, at least on the age of respondent) and have different correlates of selection accuracy. Table 1 contains the respondent-selection instruction wording, which was provided in the first paragraph of the cover letter for each of the four treatment groups. The NASIS questionnaire itself was identical across all treatment groups.
Each sampled address in the Forest Survey was randomly assigned to receive one of two within-household selection treatments: next birthday or last birthday. Like the NASIS, the within-household selection instructions were presented in the cover letter (see table 1) and the survey questionnaires were the same across treatment groups.
Analyses
Our primary objectives are (1) to identify whether response rates differ across the household-selection methods; (2) to evaluate the composition of samples across the different selection methods; (3) to compare the completed samples produced by each selection method to ACS benchmark data; and (4) to examine whether or not selections are made accurately.
To identify whether outcomes of interest differ across the household-selection methods, we examine response rates and compositional differences between the selection methods in both surveys. We also compare the completed samples produced by each selection method in both surveys to ACS benchmarks, but this comparison is more direct in the Forest Survey because its sample was selected from a frame with very good coverage (the DSF). By comparison, differences between NASIS and ACS benchmark estimates can be due both to errors in the household-selection process and to the inherent coverage issues associated with the directory-listed sample on which the NASIS is based, although we would not expect coverage errors to vary across experimental treatments. 1 The strength of the NASIS is that it included a household roster, which we use to evaluate the accuracy of the within-household selection. No such roster is available in the Forest Survey.
For our composition analyses, we examine differences in sex, race, ethnicity, age, presence of children, family income, and education level across the within-household selection methods in both studies, and number of persons in the household, number of adults in the household, employment status, and marital status in the NASIS alone (the Forest Survey did not ask about these demographic characteristics). We expect the most substantial differences to be on age and age-related characteristics for the youngest-and oldest-adult methods, but have no expectations for differences across other characteristics. The assumption in the literature is that the next-and last-birthday methods yield roughly identical samples, and we have no reason to hypothesize otherwise. For our benchmark comparisons, we compare the sample composition of the NASIS and Forest Surveys to benchmark ACS data for Nebraska on selected demographic characteristics (e.g., race/ethnicity, education level, age) to evaluate how well the survey's target population is represented overall and in each experimental condition. We reran all of the Forest Survey analyses with probability of selection weights accounting for the unequal probabilities of selection across strata (the NA-SIS is an epsem design). None of the findings changed. To assess the accuracy of the selection process in the NASIS, we use information from the household roster included in the questionnaire to evaluate the accuracy of selections in each treatment. The household roster consisted of seven demographic items for each household member: initials, relationship to the respondent, age, sex, month of birth, day of birth, and year of birth (see figure 1) .
For the next-and last-birthday treatment groups, we determine accuracy by comparing the month and day of birth information for all adults age 19 or older to the date of the initial NASIS mailing (April 13)-we assume that selection should have occurred with the initial mailing. An accurate selection occurred if the person listed as person 1 in the roster had the birthday that was closest to April 13 among all adults in the household, either following (next birthday) or preceding (last birthday) the mailing date. A limitation to this approach, however, is the potential for a change in who should be selected as the respondent in the time between receiving the initial survey and completing/returning the questionnaire. The household roster data indicate that 21.1 percent of all adults listed on the roster have a birthday during the survey field period April 13 to June 18. For the oldest-and youngest-adult treatment groups, we examine the age of the household members listed on the roster. Accuracy was calculated by comparing the date-of-birth information for all adults age 19 or older to the date of the initial mailing. An accurate selection occurred if the first person listed on the roster was the youngest adult in the household for the youngest-adult treatment or the oldest adult in the household for the oldest-adult treatment.
We examine accuracy of selection for all households, households with two or more adults, and households with at least one adult with a birthday during the field period. Additionally, we examine the association of accuracy of selection with respondent and household composition characteristics using the same demographic characteristics that we used in our composition analyses and test whether the association between respondent and household characteristics and accuracy varies across the treatment groups. Here, we focus on households that have at least two adults because households with one adult will have an accurate selection by default.
Findings
Response Rates
We start by examining response rates across the treatment conditions in both surveys. In NASIS, the response rates for the last-birthday (38.7 percent), nextbirthday (36.8 percent), and oldest-adult (37.4 percent) conditions were not significantly different from one another (χ 2 (3) = 6.33, p = 0.10), but the youngest-adult condition had a significantly lower response rate (AAPOR RR1) at 32.0 percent (χ 2 (1) = 6.40, p = 0.01). In the Forest Survey, there was no significant difference in the response rates between the last birthday (30.9 percent) and next birthday (32.3 percent) methods (χ 2 (1) = 0.68, p = 0.41). 2
Composition
We next examine the composition of the completed samples produced by each within-household selection method. As indicated by the chi-square tests reported in table 2, there are very few differences in the characteristics of respondents across the selection methods in these two surveys. The exceptions are for age (χ 2 (9) = 20.10, p = 0.02) and marital status (χ 2 (6) = 13.10, p = 0.04) in the NASIS, 2. For the Forest Survey, we also examined factors predicting participation in the survey. We ran logistic regressions predicting response using frame data provided by SSI on estimated homeownership, length of residence, city residence, children in household, Hispanic individual(s) in household, and assignment to selection method treatment, as well as interaction terms between the frame variables and the experimental treatment. None of the variables or interaction terms were statistically significant predictors of survey participation (analyses available upon request). and family income (χ 2 (3) = 12.55, p < 0.01) in the Forest Survey. As expected, the youngest-adult condition in the NASIS brought in proportionately more younger respondents and the oldest-adult condition brought in proportionately more older respondents (test between oldest-and youngest-adult condition: χ 2 (3) = 14.92, p = 0.002). The age distribution does not significantly differ between any of the other conditions at the p < .05 level. The youngest-adult condition also brought in more respondents who have never been married (test between oldest-and youngest-adult condition: χ 2 (2) = 6.73, p = 0.03), an effect that is consistent with having more young respondents in the completed sample. Unexpectedly, the next-birthday method brought in more persons who were currently married or cohabiting than the last-birthday or oldest-adult conditions. As this is the only significant difference between the next-birthday method and any other method for any variable in the NASIS, we do not expect these differences to be systematic for the next-birthday method in general. Across the seven characteristics examined in the Forest Survey, only family income differed significantly across the conditions, with the next-birthday method yielding proportionately more persons with incomes over $100,000. We do not see the same pattern in the NASIS. Because no within-household selection is needed in one-adult households, we conducted these same analyses only for households that contain two or more adults in NASIS (results available from authors on request). Differences in age across the four treatments are marginally significant when looking only at households with two or more adults (χ 2 (9) = 16.11, p = 0.07), but differences in marital status disappear. None of the other comparisons across the four treatments are statistically significant at the p < .05 level. 3
Benchmark Comparisons
We compare characteristics of the completed sample from the Forest Survey to statewide data about Nebraska from the 2011 American Community Survey (ACS) 4 (see table 2). On the vast majority of the variables, the Forest Survey total sample (combining the two birthday methods), as well as each birthday method individually, differs significantly from the ACS state estimates (p < .05), as indicated by the asterisks in table 2. The Forest Survey overrepresents those who were white, had high family incomes, had high education levels, and were older. For example, the ACS shows that 28.0 percent of Nebraskans have completed a 3. We also examined whether substantive estimates differed by within-household selection method for variables in both NASIS and the Forest Survey. Estimates did not significantly differ by treatment group for either survey. We also found no differences in estimates in NASIS for the correctly selected respondents versus the incorrectly selected respondents (analyses available upon request).
bachelor's or graduate degree, but the total sample (40.7 percent), last-birthday sample (39.5 percent), and next-birthday samples (41.9 percent) all overrepresent this education group (p < .05). Conversely, the total sample and both birthday methods underrepresent those who were nonwhite, had low incomes, and were younger. For example, for Hispanics, the total sample (1.5 percent), last-birthday (2.2 percent), and next-birthday (0.8 percent) methods all underrepresent the 9.4 percent of Nebraska's population that is Hispanic (p < .05). The total sample and both birthday methods are similar to the ACS on sex and for households containing children (p > .05). While there are a few differences between the samples yielded by the two selection techniques, neither yielded a sample more representative of the target population than the other. Across the seven variables examined in the Forest Survey, the average absolute difference between the last-birthday estimates and the ACS estimates is 7.38 percentage points, compared to 7.43 percentage points for the next-birthday estimates.
Comparisons between the NASIS and the ACS estimates combine coverage errors as well as nonresponse and selection errors. As can be seen in table 2, most of the demographic characteristics measured in the NASIS follow the same pattern as that seen in the Forest Survey and are significantly different from the ACS benchmark estimates. The primary difference between the Forest Survey and the NASIS is that the sex distribution in the NASIS significantly differs from the benchmark, whereas there is no significant difference between the Forest Survey and the ACS benchmark. Interestingly, the average absolute difference in estimates between the NASIS and ACS characteristics is quite similar for the same items examined in the Forest Survey. For the last-birthday method, the average absolute difference is 7.45 percentage points, compared to 7.65 percentage points for the next-birthday method, 7.47 percentage points for the oldest-adult method, and 8.26 percentage points for the youngest-adult method.
Accuracy of Selection
We now examine the accuracy of selecting respondents across the withinhousehold selection conditions, using measures from the household roster included in NASIS. As table 3 shows, the correct household member is selected in 68.0 percent of all households, and there are no statistically significant differences across the four selection methods. This evaluation, however, includes single-adult households, which have a 100 percent accuracy rate by default. When we evaluate accuracy for households with two or more adults (i.e., households that have a chance to make an error), it falls to 57.5 percent, which is roughly equivalent to a coin flip. In these households, the next-birthday method has the highest accuracy rate (62.6 percent) and the last-birthday method has the lowest accuracy rate (52.9 percent; test between next-and last-birthday, χ 2 (1) = 2.62, p = 0.11).
Households with birthdays that occur around the field period may be more likely to have incorrect selections, specifically for the birthday-selection methods (Forsman 1993) . Using the household roster data, we examined accuracy of selection by whether households contained at least one adult with a birthday during the field period (table 3) . For the last-birthday method, we found that 59.4 percent of respondents were accurately selected in households with an adult birthday during the field period and 69.8 percent of respondents were accurately selected in households without a birthday occurring during the field period (χ 2 (1) = 2.08, p = 0.15). For the next-birthday method, we found that 61.8 percent of respondents were accurately selected in households with an adult birthday during the field period and 77.6 percent of respondents were accurately selected in households without a birthday occurring during the field period (χ 2 (1) = 5.34, p = 0.02). Thus, only in the next-birthday method are there significant differences by whether a birthday occurred during the field period.
One challenge with using a household roster to evaluate the accuracy of selection is missing data within the roster itself. In NASIS, 9.6 percent of respondents left the entire roster blank and 11.7 percent failed to complete any information for at least one household member. There is no difference overall across the four selection methods (χ 2 (3) = 3.23, p = 0.36) in leaving the roster completely blank. 5 5. In terms of demographic differences between nonrespondents and respondents to the household roster, we observed statistical differences only for the percent of households with children (χ 2 (1) = 10.81, p = 0.001) and household size (χ 2 (5) = 240.27, p < 0.001). We found that respondents living with children in the household are more likely to be accurately selected in the youngest-adult procedure (63.0 percent), but less likely to be selected accurately in the oldest-adult procedure (47.7 percent) (analyses available upon request).
We next examine characteristics of respondents who were accurately selected across the four within-household selection methods among households with at least two adults (table 4) . There are no significant differences in accuracy of selection across the four within-household selection methods for whites versus nonwhites, persons of different education levels, employed versus unemployed, for different sizes of households, households with or without children, by income, or by marital status (results available from authors on request).
For households with two or more adults, 59.9 percent of male respondents and 56.4 percent of female respondents are accurately selected when looking at all four selection methods combined (χ 2 (1) = 0.68, p = 0.41). The rates vary dramatically for the two age-position selection methods. In the oldest-adult condition, 86.4 percent of male respondents are correctly selected, compared to 44.2 percent of female respondents (χ 2 (1) = 26.36, p < .0001). In contrast, in the youngest-adult condition, 22.5 percent of male respondents are correctly selected, compared to 73.1 percent of female respondents (χ 2 (1) = 31.01, p < .0001). We believe that this difference occurs because in married and opposite-sex-partnered households, men are on average older than women (Simmons and O'Connell 2003) , not because males are better at following the oldest-adult selection procedure and females are better at following the youngest-adult procedure. There was no difference in accuracy of selection for males and females in either of the birthday methods.
Overall, 61.1 percent of respondents age 65 and older and 64.6 percent of respondents age 19 to 34 are selected accurately, compared to just over 50 percent of respondents in the middle two age categories (χ 2 (3) = 4.55, p = 0.21). This varies by the selection procedure-in the last-birthday method, there is a significant association between age and the rate of accurate selections (χ 2 (3) = 10.90, p = 0.01), but there is no such association in the next-birthday method (χ 2 (3) = 0.63, p = 0.89). In the oldest-adult method, 77.1 percent of respondents age 65 and older are selected accurately, compared to 55.1 percent of respondents age 19 to 64 (χ 2 (1) = 5.35, p = 0.02). In the youngest-adult method, 70.0 percent of respondents age 19 to 34 are selected accurately, compared to 48.6 percent of respondents age 35 and older. While the size of this difference is quite large, it fails to reach traditional significance levels of p < .05 (χ 2 (1) = 3.09, p = 0.08), likely because there are only 20 respondents in the 19-34 age group. One important question is whether estimates from the NASIS sample would better reflect population characteristics had the correct respondent participated. Using the household roster data, we examine the age and sex composition that would have been observed had the correct member of the household completed the survey (table 5). For the next-and last-birthday methods, the estimates for the percentage of males and females would be statistically indistinguishable from the ACS estimates had the correct respondent participated. Additionally, the age distributions would be closer to those of the ACS benchmark. The oldest-and youngest-adult methods, on the other hand, would yield estimates of the sex and age distribution that are further from the benchmark for each method individually (the methods are recommended to be used in combination). In general, for the NASIS, the oldest adult in the household should have been a male respondent and the youngest adult should have been a female respondent. Overall, this analysis suggests that we would have overrepresented older individuals and underrepresented younger adults even if the correct adult member of the household had responded to the NASIS, but that the gender distribution would have been fixed had the correct respondent participated. In sum, just over half of the selections made in any of the within-household selection procedures are correctly made. There are few correlates of accuracy of selection-this is encouraging, in that errors are not being made differentially across important demographic or socioeconomic groups.
Conclusion
There are several main findings in this paper that are important for understanding within-household selection methods in mail surveys. First, few differences occurred in the response rates across the different within-household selection methods. Only the youngest-adult method had a significantly lower response rate. Given how it is particularly difficult to get young people to respond to surveys, it is possible that this lower response rate occurred because households followed the selection procedure correctly but the designated participant was unwilling to respond (i.e., a general nonresponse problem rather than strictly a within-household selection problem). Second, few differences in the demographic characteristics of respondents were found across different selection procedures. Third, consistent with previous research, all samples across the within-household selection methods we examined misrepresent some key demographic groups in ways such as overrepresentation of whites and those with the highest levels of education (e.g., Battaglia et al. 2008; Hicks and Cantor 2012) . Finally, in our analyses of accuracy of selection, all four within-household selection methods examined were equally accurate in the selections made, although the accuracy rate is low. The rates, however, are comparable to those in other examinations of within-household selection in mail surveys (e.g., Schnell, Ziniel, and Coutts 2007; Battaglia et al. 2008) .
Our findings are both encouraging and discouraging. On the encouraging side, few differences were found across the various conditions with respect to who ends up in the completed sample. The differences tend to be related to characteristics that should vary, such as age in the two age-related selection procedures (oldestand youngest-adult methods). On the discouraging side, the samples produced by the selection methods are unrepresentative on certain key demographics. Non-Hispanic whites, older individuals, individuals with more education, and households with higher family incomes are overrepresented. Also discouraging is that only slightly more than half of the selections made in households with two or more people are made accurately. This is a troubling sign for within-household selection in mail surveys, as it appears that household informants are failing in at least one of the three tasks that they need to complete in order to make an accurate selection.
The question remains as to what goes wrong with the selection methods. It may be that households do not see the within-household selection instructions embedded in the cover letter. In this case, different emphasis or different placement of these instructions may lead to more accurate selections. Another possibility is that households read the instructions but do not understand how to carry them out. This is certainly possible in selection methods such as the birthday methods, but seems less likely in methods such as the youngest adult or oldest adult. A third possibility is that the instructions are read and accurately followed, but the selected person does not want to participate in the survey. In this case, the household may return a survey that was completed by a different household member. A fourth possibility is that the household informant reads and understands the within-household selection instructions but does not understand why it is important to follow the selection procedure. For example, some people may not understand why it is important to hear from all selected sample members or may not understand how birthdays relate to the goal of hearing from all respondents. Additionally, the wording in the cover letter for the birthday methods indicated that the household member who would be next to "celebrate" their birthday should be the respondent. This wording may imply that we want the adult who formally observed ("celebrated") their birthday to respond to the survey. 6 Any or all of these are likely to occur. Future research is needed to investigate what is going wrong and ways to help households carry out the within-household selection accurately.
In the end, our study is not without limitations. First, this research was conducted in a state with few racial or ethnic minorities, thus limiting our inferences about representation of these important and growing demographic groups. Second, as an omnibus survey, the NASIS may have had topics that were not appealing or interesting to many respondents. Likewise, the topic of forests and trees may have been uninteresting to many Nebraskans, perhaps contributing to the overall high rate of inaccurate selections. For example, with low-saliency topics, the wrong person may respond more often because the selected person is uninterested and chooses not to respond. High-saliency topics may result in higher within-household selection accuracy because they are more desirable generally. The role of questionnaire saliency or topic interest in within-household selection accuracy is an area in need of additional future research.
Our study assumes that the household roster used to assess accuracy was itself completed accurately, among those who filled it out. We find no differences in completion rates of the roster across the four conditions, and do not expect that the household selection methods would yield differential measurement error in the roster, but cannot evaluate that assumption from these data alone. We also cannot 6. Some households may have interpreted the word "celebrate" to indicate that the survey was a guise for selling something for "birthday celebrations." We thank an anonymous reviewer for this observation.
evaluate accuracy of selection among households who fail to complete the household roster. Next, the measures of accuracy in the NASIS are for a sample from listed landline households. There are marked differences between households with landlines and those with mobile phones only (Blumberg and Luke 2013) . This coverage issue certainly contributes to the discrepancy between the composition of the NASIS respondents and the ACS benchmark. We do not know whether a sample with more cell-phone-only households would have different rates of selection accuracy or correlates of accuracy. Finally, the ACS estimates are not without potential survey errors. If households containing certain subgroups (e.g., young adults) are systematically less likely to participate in the ACS, then the benchmark estimates and resulting comparisons will be flawed. However, we do not believe that errors in the ACS systematically affect one of the experimental treatments more than another. Despite these limitations, this study was the first to our knowledge to compare the next-birthday, last-birthday, oldest-adult, and youngest-adult within-household selection methods in general-population mail surveys. The experimental assignment of treatments and the inclusion of a household roster in NASIS to identify whether respondents were accurately selected are strengths of the study, as is the replicated test of the two birthday treatments across both surveys. Future research is needed to attempt to replicate these findings, test the findings with other sample frames (e.g., more diverse target populations), and identify design features that may assist in improving the accuracy of within-household selection in mail surveys. Other within-household selection methods, such as those based on household size (Le et al. 2013) , also require testing in mail surveys.
Appendix. Question Wording for NASIS and Forest Survey
Sex (NASIS and Forest Survey) 
